The mechanisms of 17 earthquakes on the mid-oceanic ridges and their continental extensions were investigated using data from the World-Wide Standardized Seismograph Network of the U.S. Coast and Geodetic Survey and from other long-period seismograph instruments. Mechanism solutions of high precision can now be obtained for a large number of earthquakes with magnitudes as small as 6 in many areas of the world. Less than 1% of the data used in this study are inconsistent with a quadrant distribution of first motions of the phases P and PKP; in many previous investigations 15 to 20% of the data were often inconsistent with the published solutions. Ten of the earthquakes that were studied occurred on fracture zones that intersect the crest of the mid-oceanic ridge. The mechanism of each of the shocks that is located on a fracture zone is characterized by a predominance of strike-slip motion on a steeply dipping plane; the strike of one of the nodal planes for P waves is nearly coincident with the strike of the fracture zone. The se. nse of strike-slip motion in each of the ten solutions is in agreement with that predicted for transform faults; it is opposite to that expected for a simple offset of the ridge crest along the various fracture zones. The spatial distribution of earthquakes along fracture zones also seems to rule out the hypothesis of simple offset. Two well documented solutions for earthquakes that are located on the mid-Atlantic ridge but that do not appear to be located on fracture zones are characterized by a predominance of normal faulting. The mechanisms of four earthquakes on extensions of the mid-oceanic ridge system---one near northern Siberia and three in East Africa--are also characterized by a predominance of normal faulting. The inferred axes of maximum tension for these six events are approximately perpendicular to the strike of the mid-oceanic ridge system. The results are in agreement with hypotheses of sea-floor growth at the crest of the mid-oceanic ridge system.
INTRODUCTION
The discovery of a large number of fracture zones on the mid-oceanic ridges [Menard, 1955 [Menard, , 1965 [Menard, , 1966 Tharp, 1961, 1965a] has led to a renewed interest in the existence of large horizontal displacements on the ocean floor and to reconsiderations of various hypotheses of sea-floor growth, continental drift, and convection currents. Evidence that magnetic anom- fault displacements as great as 1000 km IVacquiet, 1962; Menard, 1965] . Nevertheless, several probIems are raised about interpretations of this type. The inferred magnitude and sense of displacement are not always constant along a given fracture zone [Menard, 1965; Talwani et al., 1965] , and some fault zones appear to end quite abruptly [Wilson, 1965a] . In addition, seismic activity along fracture zones is concentrated almost exclusively between the two crests of the mid-oceanic ridge [Sykes, 1963 [Sykes, , 1965 ]; very few earthquakes are found on the other portions of fracture zones. Wilson [1965a, b] has presented arguments for a new class of faults--the transform fault.
As an alternative proposal to transcurrent faulting, Talwani et al. [1965] have assumed that major faulting on fracture zones is normal faulting. Wilson which only a tentative solution was presented was characterized by a predominance of thrust faulting. $tefdnsson [1966] found, however, that a foreshock preceded the latter event by a few seconds. Stefhnsson's analysis and the results reported in this paper indicate a predominance of strike-slip motion in the main shock.
Stauder and Bollinger [1966] concluded that the inferred axes of maximum tension were approximately normal to the trend of the ridge. They apparently failed to realize, however, that in each of the solutions dominated by strikeslip motion the epicenter was located on a fracture zone and one of the two nodal planes for P waves nearly coincides with the strike of the fracture zone. Stauder and Bollinger's analysis indicated that all their solutions were of the double-couple type; hence, from P-and S-wave data alone it would not be possible to choose which of the two nodal planes was the fault plane.
Several of the strike-slip solutions of Stauder and Bollinger [1966] are in agreement with the sense of motion predicted by Wilson [1965a, b] for transform faults. Unfortunately, a full test of the hypothesis is not possible with these data, since all the solutions for the mid-oceanic ridges were of the dextral transform type (Figure 1) .
Stefdnsson [1966] conducted an extensive investigation of the focal mechanisms of two shocks on the mid-Atlantic ridge. Amplitude measurements and P-and S-wave data were in agreement with a double-couple mechanism. For his best solution only 2 of 85 stations were inconsistent with a quadrant distribution of first motions. Sutton and Berg [1958a] examined the distribution of first motions for earthquakes in the western rift valley of East Africa. Although the data were not extensive enough to give a unique determination of the predominant type of faulting, the first motions were eo,nsistent either with dip-slip faulting on steeply dipping planes parallel to known faults or with strike-slip faulting along near-vertical faults with the eastern sides moving north. important factor in investigations of earthquakes on the mid-oceanic ridges, since an event of magnitude 7 occurs in these regions only about once during a period of a few years. First motions of the P phase are usually more reliable on the long-period records. The example in Figure 2 , although not typical of all long-and short-period readings, illustrates that in a number of instances the quality of first-motion data is considerably better on the long-period seismograms. Most of the first motions used in this paper were read from long-period records; short-period data were employed only when other records were not avail- The assumed values of i may be in error because the tables do not make allowance for velocities at the focus that are less than about 7.8 km/sec [Romney, 1957; Sutton' and Berg, 1958b] . Nevertheless, since the computed depths of the earthquakes in this study may be uncertain by as much as 50 km, a more complex model for the velocity distribution did not seem to be justified at the present time. Mechanism solutions that represent a predominance of strike-slip motion on steeply dipping faults are not influenced significantly by these uncertainties. Solutions representing a predominance of dip-slip motion on faults of dip less than about 60 ø, however, may be affected to a much greater extent. Nonetheless, for the latter class of solutions the principal point made in this paper is that a large dip-slip component did, in fact, oxist. Seismicity o/the equatorial Atlantic. Earthquake epicenters in the equatorial Atlantic were relocated for the period 1955 to 1965; the results are presented in Figure 4 . The methods and computer programs used in these relocations were similar to those described in previous seismicity studies [Sykes, 1963 [Sykes, , 1965 The distribution of earthquakes is similar to that found in other portions of the mid-oceanic ridge [Sykes, 1963 [Sykes, , 1965 ]--nearly all the activity on each fracture zone is confined to the region between the ridge crests. This is particularly well illustrated for the Chain fracture zone near 1øS, 15øW. The distribution of epicenters also shows that Heezen and Tharp's [1961, 1965] interpretations of the pattern of ridges and fracture zones are largely correct. Although a few earthquakes are found on other portions of fracture zones, the number is relatively small. The abrupt cessation of activity at the ridge crests appears to be a strong argument for the transform-fault hypothesis. Menard [1965] 
ANALYSIS

East Africa
The mechanisms of three earthquakes in East Africa all indicate a large component of normal faulting (Figures 18 and 19) . Since the number of stations in Africa is limited, the position of the two nodal planes cannot be fixed with great precision; a strike-slip component nearly as large as the dip-slip component would still be compatible with the observed data. Studies of shear waves may help to define the mechanisms more precisely. ridge. Because Macquarie Island is the only island in the deep oceans to be well folded, prophyllitized, and to have veins of sulphides, it seems to be partly continental in character [Wilson, 1963] Table 2 . With the exception of event 4, an earthquake preceded by a small forerunner, the strikes and dips of the remaining solutions agree within about 15 ø . For some of the best solutions these differences are less than 5 ø . The strikes and dips reported in this paper were read from an equal-area net and may be in error by 1 ø or 2 ø . [1964] have mentioned the general lack of agreement among the solutions presented by different workers for the same earthquake. It now seems evident that many of these disagreements arose from the poor quality of the data that were generally available before the installa- 
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